Introduction Successful treatment of fistula-in-ano is sometimes challenging due to difficulty in recognizing the internal opening and the course of the fistula tract. Although Goodsall's rule was accepted in the past, as a method to determine the course of the fistula, recent data have shown conflicting results.
difficulty in precise identification of the course of the fistula. Recognition of both external and internal openings of the fistula tract is necessary for complete identification of the course of the tract. Identification of the external opening is obvious as the patient presents with a discharge through the external opening, but identification of the internal opening may not be straight forward [1] . Several classification systems exist to help clinicians to identify the path of the tract. One such classification is the Park's classification [2] .
David Henry Goodsall is well-known for formulation of a rule that defines the course of an anal fistula which is known as "Goodsall's rule". Goodsall's rule states that, if the external opening of the fistula is posterior to the transverse anal line, the fistula probably originates from the dorsal midline, whereas if the external opening is anterior, the tract probably extends directly to the nearest crypt [3] . Although it was universally accepted in the past, there has been conflicting data regarding the predictive accuracy of Goodsall's rule in recent times [1, [4] [5] [6] . Understanding the predictive accuracy of Goodsall's rule in various types of anal fistulae will be helpful for surgeons to locate the internal opening and define the fistula tract more precisely. Thus, we attempted to study and scrutinise the predictive accuracy of Goodsall's rule.
Methods
A retrospective analysis was conducted of patients who underwent surgery for fistula-in-ano from year 2003 to 2015. Records from operating room and patient records which were prospectively entered into a computerised database were analysed. All patients with simple fistulain-ano were included. Those with complex fistulae were not considered for this study. Complex fistulae were defined as fistula associated with multiple tracts, horse shoe fistulae, fistula with long tracts (any tract length> 10 cm), fistula with supralevator blind extension and fistula associated with abscess/pus collections [7] [8] [9] . Those with recurrent fistula, indeterminate operative findings and fistulae due to secondary causes such as DOI: http://doi.org/10.4038/cmj.v62i2.8474
Introduction
Fistula-in-ano is a hollow tract that connects the internal opening inside the anal canal to the external opening in the perianal skin. Successful treatment of fistula-in-ano is sometimes challenging due to the Paper trauma, tuberculosis, Crohn's disease and carcinoma were excluded from the study (n=19).
All examinations and investigations were carried out by a single senior consultant colorectal surgeon. The relevant clinical history, digital examination of the ano-rectum and proctosigmoidoscopy were carried out in all patients. Those who required further assessment before examination under anaesthesia underwent endoanal ultrasonography which was performed using a 12MHz RU-12 M-RI 360 degree rotating rigid endosonography probe (Olympus, Tokyo, Japan). All patients were assessed in the lithotomy or prone jacknife position depending on the ease of access of the fistula tract and the surgeon's preference. Examination under anaesthesia was done using standard Lockhart Mummery fistula probes and hydrogen peroxide. Hydrogen peroxide was injected through the external opening of the fistula using a cannula and the appearance of air bubbles inside the anal canal indicated the location of the internal opening.
All morphological parameters including site and the number of internal openings, site and the number of external openings, course of the tract, level of the internal opening and associated abscesses were entered into a standardised diagram of the anal sphincter anatomy. Setons were placed in high fistulae. All fistulae were sent for histological evaluation to exclude secondary causes. Ethical clearance was obtained from Ethics Review Committee of National Hospital of Sri Lanka.
Data were analysed using SPSS version 20. Categorical data were expressed using frequency and percentages. Univariate analysis was carried out using Pearson's chi-squared test to look for associations. A p value less than 0.05 was considered as statistically significant.
Results
Of a total of 235 patients with simple fistulae, 212 were included in the analysis (rate of missing values: n=23, 9.8%). The median age of the participants was 39 (range=18-78) years. The majority (n=167, 78.8%) of the patients were males. Of the study group, 63 (29.7%) had intersphincteric fistulae, 114 (53.8%) transphincteric fistulae and 35 (16.5%) superficial fistulae. The predictive accuracy of Goodsall's rule in our patients with simple fistulae was 78.3%. The predictive accuracy of Goodsall's rule was not related to gender. Predictive accuracy was significantly associated with the type of fistula with superficial fistulae (97.1%) and intersphincteric fistulae (84.1%) having higher predictive accuracy (p=0.001). External openings positioned in the midline had a significantly higher predictive accuracy (98.2% vs. 71.3%, p<0.001) than those in other positions ( Table 1) . 
Course of fistula correctly predicted P value by 'Goodsall's Rule'

Discussion
In our study, the predictive accuracy for simple fistulae was 78.3%. Fistulae with an anterior external opening had a predictive accuracy of 76.3% while those with a posterior opening had a predictive accuracy of 79.4%. The difference was not statistically significant. Goodsall's rule was able to predict the internal opening in 97.1% of superficial fistulae, 84.1% of inter-sphincteric fistulae and 69.3% of trans-sphincteric fistulae. The difference was statistically significant. (p=0.001).
To date, the studies done to assess the predictive accuracy of the Goodsall's rule have shown conflicting results [1, 4, 5] . According to a retrospective study of 216 patient records conducted in the 1980s, the predictive accuracy for fistulae with external openings posterior to the transverse anal line was 90% while for those with external openings anterior to the transverse anal line was 49% [1] . However, this study did not exclude complex fistulae. In a study conducted in Malaysia from 2010 to 2012, of the 71 patients with fistula-in-ano, 54% with external opening anterior to the transverse anal line and 53% with external opening posterior to the transverse anal line complied with Goodsall's rule [4] . Another study of 35 patients conducted in 2000 reported that only 59% of internal openings were in accordance with Goodsall's rule, but this study also included recurrent fistulae [5] .
The reason for the conflicting results in these studies, may be the different proportions of type and the complexity of fistulae included in the sample. Therefore, in our study, we specifically analysed the simple fistulae and determined the predictive accuracy in terms of the type of fistula (eg. superficial, intersphincteric, and transsphincteric) and the position of the external opening. In our study, the predictive accuracy of anterior fistulae was not as low as in some of the studies mentioned above.
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However, those with midline external openings both anteriorly and posteriorly had high predictive accuracy which were 100% and 97.7% respectively.
In the current study, superficial fistulae followed by inter-sphincteric fistulae had higher predictive accuracy compared to trans-sphincteric fistulae. Similar results were also elicited in a prospective study done in 2008 by Barwood et al [6] . In that study Goodsall's rule was more accurate for inter-sphincteric fistulae (93%) than for trans-sphincteric fistulae (68%) [6] .
This study focussed specifically on simple fistulae and reported a predictive accuracy of 78.3%, which means that roughly 1 in 5 fistulae did not comply with the Goodsall's rule. Therefore, surgeons should take precautions to not miss a possible unusual fistula tract, although the fistulae belonged to the "simple" category.
As trans-sphincteric tracts had significantly lower predictive accuracy, surgeons should have a higher degree of suspicion regarding deviant pathways, when dealing with trans-sphincteric tracts.
Limitations
This was a retrospective study, where the anatomy of the fistula tracts was determined mainly using clinical examination, supplemented by imaging. Prospective studies using better imaging techniques may help to delineate the fistula tracts more accurately.
Conclusion
In our study, 78% of simple fistulae were compliant with the Goodsall's rule. The predictive accuracy was high in superficial and inter-sphincteric fistulae. Although Goodsall's rule was not applicable in 22% of all simple fistulae, it can be used as a guide by surgeons in locating the path of the tract and the internal opening.
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